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(57) A method and system for transmitting audio- 
associated text information (167-172) in a multiple- 
channel transmission stream (38) is disclosed herein. 
The method includes the steps of receiving (130, 150) 
X&Ci information (167-172) associated with a song, for- 
matting (151-155) the information into song data, insert- 
ing (156) the song data into a control data stream (59) 
associated with an audio channel carrying a particular 
song, multiplexing (134) the control data stream (59) 
with a data stream associated with the song (58), trans- 
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mitting (1 18) the multiplexed data stream (38). receiving 
(119) the control data stream (59). decoding (116) the 
control data stream (59) to obtain text associated with 
the song, and displaying (137) the text (167-172). The 
method utilizes an existing control stream (59) in the 
multiplexed transmission stream (38) to fonvard text to a 
receiver (136). The receiver (136) therefore requires no 
additional hardware to display the text (167-172) on a 
connected video screen (137, 165). 
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Description 

BACKGROUND OF THE iNVENTION 

The present invention relates generally to satellite s 
communication systems, and more particularly to a 
method and system for transmitting audio-associated 
text information, such as song information, in a multi- 
plexed transmission stream. 

Advances in video and audio compression technol- 
ogy, in integrated circuit technology, and in the commu- 
nications infrastructure have resulted in a new 
broadcast format for efficient delivery of high quality 
video and audio programming to consumers, as well as 
the delivery of useful data services. In particular, the 
advent of high-power communication satellites in com- 
bination with this new broadcast format have allowed for 
the delivery of over 100 channels of digital video to be 
transmitted directly to a viewer's home. 

For example, digital video information may be trans- 
mitted in identifiable groups of bytes or packets. The 
digital video byte stream is divided up and packaged 
into fixed-length packets. The packets from several dif- 
ferent video sources can be rapidly assembled together 
(i.e., multiplexed) onto a single carrier frequency. 

Generally, in modern digital satellite communication 
systems such as Direct Broadcast Satellite (^'DBS") sys- 
tems, a ground-based transmitter beams the packets in 
a multiplexed stream to a satellite positioned in a geo- 
synchronous orbit. The satellite in turn relays the stream 
back to a ground-based receiver antenna. A household 
subscribing to the system receives the broadcast sig- 
nals through a receiver unit and a satellite dish antenna. 
In a DBS system, the satellite receiver antenna includes 
an la-inch parabolic dish, and the receiver unit is a tel- 
evision set-top integrated receiver/decoder module, or 
"IRQ". The receiver antenna is mounted outside a sub- 
scriber's home, and cables are provided to link the 
antenna to the indoor IRD and television. 

More recently, audio channels on the satellite band- 
width have been utilized to transmit near compact-disc 
quality digital audio programming to subscribers of the 
satellite systems without accompanying video. Similar 
to broadcast radio, these "audio-only** programs allow 
the user to receive the programming using only the 
existing IRD and speakers, without the need for any 
supplemental receiving or decoding equipment. 

Audio-only programming has previously been avail- 
able from terrestrial broadcast services, such as cable 
providers. However, such systems required a proprie- 
tary remote control unit and a separate set-top decoder 
box for decoding the broadcasts. These systems also 
provided a useful alphanumeric readout on the remote 
control unit which allowed the user to view the titie and 
artist of the current song or program playing on a partic- 
ular channel. This text information is currently available 
only to the terrestrial cable audio-only system subscrib- 
ers. 
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SUIWIMARY OF THE INVENTION 

The invention as herein described is a method and 
system of transmitting text information in a multiplexed 
stream. The method includes the steps of receiving text 
information associated with a song, formatting the infor- 
mation into song data, inserting the song data into a 
control data stream associated with an audio channel 
carrying a particular song, multiplexing the control data 
stream with a data stream associated with the song's 
audio, transmitting the multiplexed stream, receiving the 
control data stream from the satellite, decoding tiie con- 
trol data streani to obtain text associated with the song, 
and displaying the text. 

In another aspect of the invention, a system for 
transmitting text information is provided that includes an 
information receiver that receives the text information 
from a service provider, an information computer that 
formats the text information into song data and inserts 
the song data into a control data stream, a multiplexer 
that multiplexes tiie control data stream and an audio 
stream into a single transmission stream, a modulator 
that modulates the transmission stream, a transmitter 
that transmits the transmission stream, a receiver that 
decodes and demodulates the transmission stream, 
and a video screen in communication with the receiver. 

The preferred embodiment of tfie system and 
method allows the insertion of text information data into 
a control packet within the transmission stream for 
uplinking to a satellite on the same channel that con- 
tains a corresponding audio signal. The embodiment 
illustrated receives a sequence of messages from the 
control packets, and displays a sequence of two-line 
messages on a video saeen connected to an IRD. This 
provides the user with an easily compatible and simpli- 
fied method of obtaining song information while listen- 
ing to an audio-only digital satellite broadcast. It is to be 
understood that both the foregoing general description 
and the following detailed description are exemplary 
and explanatory and are intended to provide further 
explanation of the invention as claimed. 

The invention, together with further objects and 
attendant advantages, will best be understood by refer- 
ence to the following detailed description, taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION QF THE DpAWING? 

Figure 1 illustrates a conventional direct-to-home 
DBS satellite television system and song information 
provider system capable of utilizing the present inven- 
tion. 

Rgure 2 illustrates an exemplary digital packet and 
the digital packet stream transmitted by tiie system of 
Rgure 1. 

Rgure 3 illustrates the components of a song infor- 
mation transmitting and receiving system embodying 
the present invention. 

Rgure 4 is a flow diagram illustrating a method of 
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transmitting audio-associated text inlbmiation ennbody- 
ing tlie present invention. 

Figure 5 illustrates a video screen display embody- 
ing the present invention. 

Figure 6 illustrates an alternative embodiment of 
the screen display of Figure 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, and more particu- 
larly to Figure 1, a digital DBS system 12 capable of uti- 
lizing the present invention Is illustrated. The DBS 
system 12 preferably includes a ground-based broad- 
cast transmitter 13, a space segment 14 that includes a 
satellite 15, and a ground-based subscriber receiving 
station 16. In an exemplary DBS system, the satellite 1 5 
is a geosynchronous satellite, such as the Hughes® 
HS-6OI6 spacecraft, positioned at a geosynchronous 
orbital location at approximately 101** W longitude. The 
home subscriber receiving station 16 includes an out- 
door receiver dish antenna 20 connected to an indoor 
receiver/decoder box or IRD (not shown) via a cable 
(also not shown). 

The broadcast transmitter 13 receives digitally 
modulated television or audio signals through an uplinl^ 
facility 28. The uplink facility multiplexes a number of 
compressed video channels and audio channels along 
with control information onto a single, packetized data 
transmission stream. Packetizing breaks up the data 
streams into fixed-length blocks or packets. Multiplexing 
combines packets from the different data streams Into a 
multiplexed packet transmission stream. The transmitter 
13 then beams the multiplexed signals at 17.3-17.8 Ghz 
to the satellite 1 5 on an uplink 1 8. The satellite 1 5 trans- 
lates the signals and beams them on a downlink 19 to 
the receiver dish antenna 27 of the home receiving sta- 
tion 16 for subsequent demodulation. The satellite 15 
transmits downlink signals via on-board transponders 
17 operating at a power level of 120 to 240 watts. 

Also shovm in Figure 1 Is a conventional terrestrial 
music provider system 26. Music provider source 20, 
which can be a presently available cable audio-only 
service provider, generates audio programming signals, 
such as a song, on an audio channel and song informa- 
tion, such as title text, artist name, or producer name 
relating to the particular song being broadcast on a par- 
ticular channel. The song information is typically sent 
via a radio antenna 25 or cable 24 to subscriber house- 
holds such as subscriber 23. Preferably, in accordance 
with the present invention, the song information can be 
sent via the transmission lines 21 or the antenna 25 to 
the transmitter uplink facility 28. The transmitter 1 3 sub- 
sequently transmits a data stream relating to the song 
information via the uplink 18 to the satellite 15. 

The song information generated at provider source 
20 can represent text or data relating to the song title, 
performing artist, the title of the compact disc or album 
which contains the song, and the record company which 



produced the compact disc or album. In order to allow 
subscribers to the system 26 to order their own music 
compact discs or albums, the song information can 
even contain a catalogue number of the corripact disc or 

5 album and a telephone number which may be used to 
order the materials. 

The processing of the signals received by the music 
provider source 20 occurs as follows. The digital video 
from other providers and audio signals from provider 

10 source 20 are routed to the uplink facility 28 for com- 
pression, encryption, and multiplexing with control data 
before transmission. The resulting digital data streams 
are compressed into approximately 3.5-7.5 Mbps digital 
compressed data stream using an MPEG-2 type com- 

15 pression scheme. Depending on the content, the 
MPEQ-2 type compression allows a possible 36:1 to 
70:1 data compression. The compressed signal is then 
encrypted to prevent unauthorized access to the signal. 
Audio signals are similarly compressed but not ordinar- 

20 ily encrypted. The processed video and audio data 
streams are packetized arxi multiplexed along with a 
number of network control data streams into a single 
group of packets, or a transmission stream. Control 
information is usually not encrypted. The stream is then 

25 provided with fonA/ard error correction (FEC) to correct 
transmission errors at the receiver. 

As shown In Rg. 2. the multiplexed data transmis- 
sion stream 38 contains data In groups of bytes or pack- 
ets 50. In a prefenred embodiment, each fixed-length 

30 packet 50 contains over 100 bytes of eight bits per byte. 
The first several bytes of a packet 50 preferably com- 
prise a packet header 51 . These first bytes contain infor- 
mation identifying the packet type and an address 
identifying the specific service being carried by the 

35 packet. All packets with a single channel, including the 
control packets, utilize the same address or service 
channel ID ("SCID"). The header 51 contains informa- 
tion which aids in packet framing, indicates whether or 
not the packet is encrypted, contains a continuity coun- 

40 ter which increments for successive packets with the 
same service channel ID. and identifies the type of serv- 
ice being carried by the packet (video, audio, data or 
control). 

The remaining bytes of the packet 50 comprise the 
45 data or the payload 56 of the packet 50. The payload 
bytes 56 can contain any type of information. Preferably, 
payload 56 contains user services (video, audio, or 
data) or system control information. For example, in a 
typical audio-only channel, the payload 56 may contain 
so digitally encoded audio data 58 sampled at a 48 KHz 
rate, or the 44.1 KHz sampled compact digital disc for- 
mat. In addition, a number of bytes (not shown) may be 
added to packet 50 for fonward error-correction. Prefer- 
ably two packet stream data rates are used, 30.3 Mbps 
55 or 23.6 Mbps. ~ 

The payload 56 can also carry system control infor- 
mation for the payload in control packet 59. The control 
information is normally used to provide status mes- 
sages to viewers of video programming, in addition to 
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encryption and pay-per-view information. 

With the multiplexed packet scheme, a 30.3 Mbps 
packet stream 38 is capable of carrying up to four televi- 
sion channels or up to eight recorded film channels, 
several audio channels and system control information. 
Up to 32 (or more) packet streams with different pro- 
gramming information are assembled to deliver over 
100 channels of video and/or audio. Each of the 32 
packet streams has a program guide or Master Program 
Guide (MPG) which identifies the different video 57. 
audio 58^ and control stream packets 59 present in the 
packet stream. The MPG lists the available channels by 
SCID and the programming associated with each SCID. 
The MPG also contains system information such as net- 
work configuration data and other system parameters. 
The MPG is sent periodically, preferably every second. 

Each of the 32 packet streams 38 are quadrature 
phase shift key (QPSK) modulated onto a carrier fre- 
quency with a symbol rate of 20 Mega symbols/sec, to 
provide a total bit rate of 40 Mbps. The 40 Mbps carrier 
is upconverted in frequency to one of 32 assigned 
uplink frequencies between 17.3 to 17.8 GHz before 
being uplinked to satellite 1 5. 

Typical DBS systems transmit individual broad- 
casts, known as programs, which a DBS subscriber can 
potentially view. Each program carries a combination of 
attributes which restrict the program's potential audi- 
ence. These attributes include information regarding the 
services to which the program belongs (such as a movie 
channel), a movie rating, pay-per-view price, and sub- 
scriber blackout regions. The program attributes 
together make up Program Associated Data ("PAD"), 
which is transmitted in the payload 56 of control packets 
59. A control packet for each program is compiled using 
PAD. 

Rgure 3 illustrates the components of a song infor- 
mation transmitting and receiving system 141 for a par- 
ticular single channel embodying the present invention. 
System 141 includes a song information processing 
subsystem 139 and an existing satellite transmission 
system 112, such as that shown as 12 in Figure 1. The 
song information processing subsystem 139 includes a 
song information receiver 130 connected to receiving 
antenna 128 and a series of song information comput- 
ers 132 and 133 linked to the receiver 130 via line 131, 
The song information computer 132 is preferably uti- 
lized full-time, and computer 133 Is mainly intended as 
a backup computer bridged around computer 132. The 
song information computers 132 and 133 may be any 
microprocessor-based system known in the art which 
can manipulate the digital song information data 
received in the receiver 130. 

Link 138 connects the subsystem 139 to the satel- 
lite system 112, which includes on the transmit side 140 
a conventional multiplexer, modulator, and uplink hard- 
ware as represented by transmission hardware block 
134. Video, audio, and other data for broadcasting over 
the system 1 12 is supplied at 135 by various providers. 
Preferably, the song information received at the song 



information receiver 130 is representative of audio-only 
services provided at 135. and is supplied by the same 
provider of those services. The transmit side 140 trans- 
mits via an uplink 118 to satellite 115. On the receive 
5 side 142, the downlink 119 is received by an antenna 
127 connected to IRQ 136. The IRD 136 is in turn linked 
to a video monitor 137, such as a conventional televi- 
sion set 

The system 141 receives song information at 
10 receiver 130 which corresponds to a particular song 
being supplied at 135 to the transmission hardware 134 
for uplink to the satellite 115. The song preferably con- 
sists of an audio signal, and is transmitted using con- 
ventional packet techniques which include control 
75 packets 59 incorporating PAD in the control payload 56 
as described above. The received song information is 
fonA^arded via link 1 31 to the song information computer 
132. which translates the song information format into 
PAD format and inserts the resulting data bits into a 

20 control packet. The modified packet is inserted into the 
transmission data stream 1 38 for transmission on uplink 
118 in satellite system 112. The downlink 119 is 
received by the receiver 116 and demodulated and 
decoded by IRD 136. The song information data incor- 

25 porated into the control packet of the transmission data 
stream 138 is automatically read along with the audio 
data, and the song information is displayed on video 
monitor 137 as a multi-line display. 

The detailed operation of the song information 

30 processing subsystem 1 39 is shown in the flow diagram 
of Figure 4. As shown in the Figure, the song informa- 
tion receiver 130 detects the song information from a 
music provider at block 150. If the detected song infor- 
mation is not new or has not changed at block 151, the 

35 receiver waits at block 152 until it detects the song infor- 
mation again at 151. If the detected song information 
has changed or is new, for example if the broadcast 
song audio from the provider has changed to a different 
song, the song infomiation is captured at block 153 by 

40 the receiver 130. The song information computer 132 
next parses the song Infomiation at block 151 to select 
only the Information that is desired tor display on a video 
monitor, for example the data representing the song title 
and song performer text. At block 155, the computer 

45 132 inserts header and footer information around the 
song information data to manipulate the data into a PAD 
format for a control packet 59. 

Preferably, within the control packet 59 for an audio- 
only system, the header and footer information defines 

50 routing information, which indicates the appropriate sat- 
ellite transponder for transmission and the viewer chan- 
nel on which the song information will appear; video 
display condition controls, which determine under what 
conditions the song information will be displayed: video 

55 display priority, which determines whether the song 
information will be displayed before or after any control 
text; video display duration; and video display controls, 
which determine how long the song information text will 
be displayed on the video screen. Preferably, the song 
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information is always displayed on an audio-only chan- 
nel. 

The PAD is then routed via line 138 to the multi- 
plexer, modulator, and uplink hardware 134 for trans- 
mission with the packet to the satellite 1 15. This step is 
represented by block 156 and proceeds as previously 
desaibed. The system then returns at 157 to the infor- 
mation detect state at block 150 to wait for new song 
information from the provider. 

The receiver 116 demodulates and decodes the 
packets in the transmission stream to retrieve the audio 
song broadcast on a particular channel. The song infor- 
mation is read from a control packet portion of the 
stream and displayed on an otherwise blank video mon- 
itor 137, such as a conventional television set. Prefera- 
bly, when the particular song on the audio channel 
changes, the on-screen text changes due to detection 
of the song information change at block 150. 

Figures 5 and 6 illustrate preferred screen displays 
for the above-described embodimertt. As shown in Fig- 
ure 5. the demodulated and decoded control packet 
information causes the IRD to display a two-line text 
graphic using techniques known by one skilled in the art 
on lower half 166 of video screen 165. Specifically, text 
line 167 shows a song title, and text line 168 shows a 
performing artist of the song being aired. In the alterna- 
tive, as shown in Figure 6. a four-line display may be 
shown with song title in first text line 169. performer in 
text line 170, album or compact disc name in text line 
171, and publisher and year in text line 172. Of course, 
for a larger text display, such as four lines or up to the 
whole screen, the song information received from the 
song information provider must be parsed into the 
appropriate larger format. 

The above-described system has many advan- 
tages over cable-provided music systems. For example, 
because the song information text received from the 
service provider is transmitted to the subscriber's IRD in 
an existing control data stream associated with the 
audio channel, no additional information-receiving hard- 
ware on the receiver side is necessary. Furthermore, no 
additional transponder capacity is required because the 
system shares bandwidth with the control data stream 
which is associated with the audio channel. 

The preferred embodiment also has the advantage 
of backward compatibility, in that most receiver designs 
must read control packets in order to process the multi- 
plexed audio or video signal. Thus, including the song 
information text in the control packet payload provides a 
convenient method of supplying text information to 
receiver stations. 

Of course, it should be understood that a wide 
range of changes and modifications can be made to the 
preferred embodiments described above. For example, 
Information other than song data may be transmitted 
through the control packet and displayed, such as infor- 
mation relating to programming changes or sets of 
songs. Furthermore, other types of displays may be 
used to display the transmitted song information, such 



as LCD or LED readouts added to the satellite sut>- 
scriber*s IRD units. Thus, it is intended that the forego- 
ing detailed description be regarded as illustrative 
rather than limiting and that it be understood that it is the 
5 following claims, including all equivalents, which are 
intended to define the scope of this invention. 

Claims 

10 1. A method of transmitting text information associ- 
ated with individual songs transmitted via a multi- 
ple-channel audic/video/data transmission network 
(112), said method comprising: 

IS receiving (130. 150) text information associ- 

ated with a first song; 

formatting (132. 151-155) said information into 
song data associated with said text informa- 
tion; 

20 inserting (138. 156) said song data into a con- 

trol data stream (59) associated with an audio 
channel, said audio channel carrying an audio 
signal (58) representing said first song; 
multiplexing (134) said control data stream (59) 
25 with a data stream associated with said audio 

signal (58): 

transmitting (118) said multiplexed data stream 
(38); 

receiving (119) said multiplexed data stream 
30 (38); 

decoding (116) said multiplexed data stream 
(38) to olTtain text (167-172) associated with 
said information; and 
displaying (137) said text (167-172). 

35 

2. The method of Claim 1 wherein the step of display- 
ing (137) saki text (167-172) further comprises for- 
matting said text and producing said formatted text 
(166-172) on a video scrban (165). 

40 

3. TTie method of Claim 1 whereii;) said text informa- 
tion relates to the title (167. 169) of a song carried 
in said audio signal (58) on said audio channel. 

45 4. The method of Claim 1 wherein said text informa- 
tion relates to the artist (168, 170) performing the 
song carried in said audio signal (58) on said audio 
channel. 

so 5. The method of Claim 4 further conrtprising the steps 
of: 

changing the audio signal (58) carried on said 
audio channel to represent a second song; and 
55 receiving updated text information associated 

with said second song. 

6. The method of Claim 1 wherein said control data 
stream (59) does not include data from said audio 
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signal (58). 

7. The method of Claim 1 wherein said control data 
stream (59) contains information relating to routing 

of said multiplexed data stream (38), conditions for 5 
displaying said text (1 67-1 72), priority for displaying 
said text (167-172), and duration of the display of 
said text (167-172). 

8. The method of Claim 7 wherein said step of insert- io 
ing (138. 156) said song data into a control data 
stream (59) associated with an audio channel fur- 
ther comprises the substeps of: 

parsing (154) selected portions of said song 75 
data; and 

inserting (155) bits around said song data to 
define routing of said multiplexed data stream 
(38), conditions for displaying said text (167- 
1 72). priority for displaying said text (1 67-1 72), 20 
and the duration of the display of said text (167- 
172). 



text information; 

an information computer (132) in communica- 
tion with said information receiver (130), said 
computer (132) formatting (151-155) said text 
information into song data associated with said 
text information, and inserting said song data 
into a control data stream (59); 
a multiplexer (134) in communication with said 
computer (132) that multiplexes said control 
data stream (59) and an audio stream (58) into 
a single transmission stream (38); 
a modulator (134) that modulates said trans- 
mission stream (38); and 
a transmitter (134, 113) that transmits said 
transmission stream (38); for reception by a 
plurality of receivers. 



9. A system for providing selectsd^le text information 
associated with individual songs transmitted via a 2S 
multiple-channel DBS audio/video/data transmis- 
sion network (1 12), said system comprising: 

an information receiver (130) that receives said 
text information; 30 
an information computer (132) in communica- 
tion with said information receiver (130), said 
computer (132) formatting (151-155) said text 
information into song data associated with said 
text informatfon. and Inserting said song data 3S 
into a control data stream (59); 
a multiplexer (134) in communication with said 
computer (132) that multiplexes said control 
data stream (59) and an audio stream (58) into 
a single transmissfon stream (38); 4o 
a modulator (134) that modulates said trans- 
mission stream (38); 

a transmitter (134, 113) that transmits said 
transmission stream (38); 

a receiver (1 36) that decodes and demodulates 4S 
said transmission stream (38). said receiver 
(136) capable of operating in accordance with 
commands in said control data stream (59); 
and 

a video screen (137, 165) in communication so 
with said receiver (136) capable of displaying 
received text (167-172). 

10. A system for transmitting text information associ- 
ated with individual songs transmitted via a multi- 55 
ple-channe! DBS audio/video/data transmission 
network (112), said system comprising: 

an information receiver (130) that receives said 
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(54) Method and system for transmitting audio-associated text information in a multiplexed 
transmission stream 



(57) A method and system for transmitting audio- 
associated text information (167-172) in a multiple- 
channel transmission stream (38) is disclosed herein. 
The method includes the steps of receiving (130, 150) 
text information (167-172) associated with a song, for- 
matting (151 -155) the information into song data, insert- 
ing (156) the song data into a control data stream (59) 
associated with an audio channel carrying a particular 
song, multiplexing (134) the control data stream (59) 
with a data stream associated with the song (58), trans- 



mitting (118) the multiplexed data stream (38), receiving 
(119) the control data stream (59), decoding (116) the 
control data stream (59) to obtain text associated with 
the song, and displaying (137) the text (167-172). The 
method utilizes an existing control stream (59) in the 
multiplexed transmission stream (38) to forward text to a 
receiver (136). The receiver (136) therefore requires no 
additional hardware to display the text (167-172) on a 
connected video screen (137, 165). 



CO 
< 

in 

CM 
CD 

o> 
o 

LU 



141 



120 

I 



SONOINFO 
RECEIVER 



1S1 

2_ 



132 



SONQ MFO 
COMPUTER 



SONOINFO 

BACKUP 
COMPUTER 



lie 



MULIFLEX. 
HOOUtAI^ 
AUPUNK 



( VIOECAUDIDiMTA ) 



FIG. 3. 



Printed by Xerox (UK) Business Services 
2.16.7 (HnS)/3.6 



BNSDOCID: <EP 9794625A3_I_> 



EP 0 794 625 A3 



V 



Europe an Patent 
Offlca 



EUROPEAN SEARCH REPORT 



EP 97 10 3553 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CaAegoiy 



Otatton of document mtth trtdlcatlon. where appiopriato, 
of retovant pttBeages 



todabn 



GLASSnCATION OF THE 
$PPUCAVaH QnLCU^ 



US 5 282 028 A (HALL JR UILLIAN E ET AL) 

25 January 1994 (1994-01-25) 

* column 1, line 8 - column 2, line 60 * 

* column 3, line 55 - column 5, line 35 * 

* column 9, line 58 - column 10, line 52 ♦ 

* column 11, line 19-50 ♦ 

* column IB, line 37-47 * 

* column 20, line B6 column 21, line 5; 
figures 1,2.6.7 * 

SCHUARZE D: "DI6ITALER HORRUNDFUNK UNO 
SEINE BEDEUTUN6 FUR DEN HORER' 
INTERNATIONALER FACHKONGRESS FUR 
INTE6RIERTE TELEKOHMUNIKATION, TELEMATIK, 
KABEL - UND 

SATELLITENKOMNUNIKATION.DE.nUNCHEN, VERLA6 
REINHARD FISCHER, 

vol. -, 1988, pages 521-530, XP000077728 

* page 524 - page 528 « 

US 5 333 155 A (DANBACHER PAUL) 

26 July 1994 (1994-07-26) 

* column 1, line 46-66 ♦ 

* column 4, line 8-41 * 

* column 6, line 16-32 * 

* column 6, line 55 - column 7, line 5; 
figures 1-5 * 

"RADIO JA/NEIN" 
FUNKSCHAU,DE,FRANZIS-VERLA6 MUNCHEN, 
vol. 58, no. 22, October 1986 (1986-10), 
pages 28-31, XP000762706 
ISSN: 0016-2841 

* page 29 - page 30; figure 4 * 



1-10 



H04H1/00 



1-10 



1-10 



TBCHMCALREL06 



H04H 



9,10 



The present i i i uiU i report has been diatm up for ai claims 



RUNICH 



1 February 2001 



Buhl el er, R 



CATEGORY OF CHHO DOCUMENTS 

X : particulwly PStawftfit V tel«Bn aloott 
. panicuianf rHQVHn v coffiDnea iwin ofvutti 
documont of Ihs aoniD CBlBgo<y 

A :tBOhnologiori background 

O I wuii wlttwi dt 

P 



T:ttieoryorpf1ncipteunderiyl ng lhek»wBnllon 
E : earflor pfltent ctooum«nt. tMit pubff«h9d on, or 

altariha fliino dato 
D: document cHad In* 
L: 



S t mamber of the eafne patent family, ujivaponding 
dooumeni 



2 



BNSOOCID: <EP 0794625A3_I_> 



EP 0 794 625 A3 



3 



Office 



EUROPEAN SEARCH REPORT 



EP 97 10 3553 



DOCUMEK1S CONSIDERED TO BE RELEVANT 



CatoQeiy 



Retovant 

tDdafan 



CLASSnCAHQN OFIME 



BOERNER S: "HULTIPLEX- UND 
nOOULATIONSEINRICHTUNG FUER DEN DI6ITALEN 
HOERRUNDFUNK IN DER TV-SAT-EROEFUNKSTELLE 
USINGEN. nULTIPLEXING AND MODULATION 
EQUIPMENT FOR DIGITAL SOUND BROADCASTING 
AT THE USINGEN TV-SAT EARTH STATION" 
RUNDFUIflCTECHNISCHE 

NITTEILUNGEN.DE.HENSING. NORDERSTEOT, 
vol. 30, no. 5. Septenber 1986 (1986-09). 
pages 209-216. XP000B08151 
ISSN: 0035-9890 

* the whole docunent ♦ 

US 5 408 686 A (NANKOVin ROY J) 
18 April 1995 (1995-04-18) 

* abstract * 

* colunm 2, line 19-36 * 

* column 7, line 6-66 * 

* coltnn 8, line 63 - column 9, line 29 * 

US 4 887 308 A (DUTTON BRADLEY C) 
12 December 1989 (1989-12-12) 

* the Mhole document * 

US 5 214 792 A (ALUADISH DAVID J) 
25 Hay 1993 (1993-05-25) 

* column 3, line 36 - colunm 5, line 9 * 

* column 6, line 5 - column 7, line 44; 
figures 1-6 ♦ 

EP 0 797 322 A (GEN INSTRUMENT CORP) 
24 September 1997 (1997-09^24) 

* abstract * 

* page 2, line 1-30 * 

* page 3, line 12 - page 4, line 23 * 

* figures 1,2,20,21,25 * 



9,10 



1-4.9,10 



1-4.9.10 



1-4,9,10 



Tha present awch rapGrt has been dram Up for aH ebdma 



MUNICH 



1 February 2001 



Buhl el er, R 



CATEGORY OF CITED DOCUhCrnS 

X:pytksularVr»l»y»Ttyt iiw>a to^ 

Y I pvftoularV folovarit V ooiYitolnstf witfi ancrthor 

documont of ths BAniBCAiBOOfy 
A 2 tBchnotoQiOBi Utttl^^ound 



T : Vioory or pflndpie umtartytna the kt^ariAon 
E rearflvpaMmOoounwrn. l>utputQshedon,or 

<ltaf tfw (Itno date ' 
D : dooumem dtod in IhB appDcatksn 
L t docufTMfit dtod for othof fOOAOoA 



& : monAwf of Iho cafti* pslnnt fsfnily, oomtpondlng 



3 



BNSDOCID: <EP ^0794625A3J_> 



EP 0 794 625 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCATION NO. EP 97 10 3553 



This aiMX lists th« patont famtfy membar8r«lailng to the patantdocumants dtad In the abova-^iMfitoiMd Europoan saaich report 
The members are as contained In the European Patent Office EDP We on 
Ihe European PaAwrtOllloelslniwwsyNablalorthMMpadlcularsi^^ 

01-02-2001 



Potsnt dooumont 




Putrficallon 




Paient family 


PuUlealbn 


cMd In aMich npoft 


dBl* 








US 5282028 


A 


25-01-1994 


US 










All 


7S70?Qd A 








All 




07— 07— lOOA 






All 




9C— n£— 1009 
£S— tID— 197^ 






CA 


2097083 A,C 


28-05-1992 






CN 


1063006 A.B 


22-07-1992 






i«n 


lilAO/9 A 








TP 
tr 










ry 
r 1 


0^9AA9 A 


9A^A7.1009 






.IP 


0!>Ua£l4 1 


U/-v4-'15W4 






IK 


RAn^CCO A 
9W0990 A 


11— 114"' 1 WD 






uo 


9210040 A 


11-06-1992 






us 


5455570 A 


03-10-1995 






IK 


A 

OO/OO/D A 


U/— iU— JiW/ 






IK 


AnCC9AA A 


^•>— U4— ZUUlJ 






IK 


C^fiT'^Cl A 
9£p/Jt>i A 


ID— Uii— 15^3^4 






All 

nil 


^99RAQ^ A 

oc£.ooyo A 


lD""UD~l!^a 






tt 


dCMM-J A 


97»nC— 1QQ9 
fc/— UD— 13#!#0 






CN 


All/ / <9£H M 


1^— IV^iTSU 






rp 


OfillfiOfi A 
V01«9WVv A 








JP 

vr 


7^0S02? T 








NO 










uo 


d^l0fi4? A 




US 5333155 


A 


26-07-1994 


DE 


4113584 A 


20-10-^1 007 






AT 


139391 T 


15-06-1996 






DE 


59107932 D 


18-07-1996 






EP 


0S10247 A 


28-10-1992 






JP 


5122176 A 


18-05-1993 






AT 


105271 T 


15-05-1994 


IIS 5408686 


A 


18-04-1995 


US 


5161251 A 


03-11-1992 






US 


5134719 A 


28-07-1992 






AU 


5408894 A 


24-05-1994 






CA 


2146878 A 


11-05-1994 






CN 


1091567 A 


31-08-1994 






EP 


0673568 A 


27-09-1995 






JP 


8503110 T 


02-04-1996 






nx 


9306781 A 


31-01-1995 






uo 


9410761 A 


11-05-1994 






US 


5526284 A 


11-06-1996 






us 


5561849 A 


01-10-1996 






us 


5119503 A 


02-06-1992 






us 


5119507 A 


02-06-1992 


US 4887308 


A 


12-12-1989 


NONE 







fo¥ more daMla about thb annex : see Oflfc:lal Journal of tha Europaan Patant Oflloa. Na 12/82 



.0794625A3_I_> 



J 



EP 0794 625 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION Na 



EP 97 10 3553 



This annex Harts lha patent tMnOy fnamftmrelatfng to lh« pator* documsnts dlad In Ito sbow montoied Eurepsan saaich report 
Ihe meinbers ve as contained In the European Patent once EDP fUe on 

The E&iTQpaan PsAmrA OfHoe Is In no my Bdbte for )he«e partlcularB ^MMch are morely ^v<Qn tor tt^ purpoM Off Wformaitian. 

01-02-2001 



Patent docuii lit 
ctfeed In seerch report 



Publication 



Patent family 
member^s) 



PutillGaUon 



US 5214792 



25-05-1993 



US 



5063610 A 



05-11-1991 



EP 0797322 



24-09-1997 



US 
AU 
AU 
CA 
JP 
JP 
KR 
NO 



5784095 
717439 
7022896 
2189488 
2909032 
10032807 
239249 
964716 



21- 07-1998 
23-03-2000 
25-09-1997 

22- 09-1997 

23- 06-1999 
03-02-1998 
15-01-2000 
22-09-1997 



For mora iMrili abetrt Mi ammc : 



iO«lleUJaumaleftMEuiapMnPatontOflle«.No. 12A2 



BNSDOCID: <EP ^07Me25A3J > 




THIS PAGE BLANK (uspto) 



